Monoclonal antibodies against unfertilized zona-free mouse oocytes: characterization and effects on fertilization.
A panel of anti-oocyte antibodies was raised against unfertilized zona-free mouse oocytes by intrasplenic immunization and checked for their effects on in vitro fertilization. Four antibodies decreased the fertilization rate from about 90% in controls to 8% (B5-2 F7), 12% (A2-2 A7), 13% (4-G1), and 25% (A2-2 F2), when the sperm cell concentration was 1 x 10(5) to 1 x 10(6). Antigen localization: All the antibodies labelled components in the cell membrane of zona-free oocytes as demonstrated by indirect immunofluorescence and/or by complement-mediated oocyte lysis. In various patterns, the ooplasm and zona pellucida were also labelled with different intensities. Western blotting: A2-2 A7 and A2-2 F2 recognized a protein with a molecular weight of approximately 65 kDa, while antibody B5-2 F7 bound a 97 kDa protein. Complement activation and complement-mediated oocyte lysis: Systemically injected antibodies, C3 and C4 were detected on zona-free oocytes recovered from the mouse oviduct indicating the activation of C3 and C4 by antigen-antibody complexes. The recovered oocytes were not damaged, suggesting a presence of complement-regulating factors. In vitro, however, a large number of zona-free oocytes preincubated with antibodies were lysed or protruded ooplasma vesicles in complement-active serum. Stage, tissue, and species specificity: None of the antibodies, except A2-2 A7, showed a positive immunolabelling to the pronuclear stage. Antibodies 4-G1 and A2-2 F2 cross-reacted with the ovarian oocytes. No antibodies bound to any of the tissues tested, indicating that the corresponding antigen epitopes are not commonly expressed. A2-2 A7, A2-2 F2, and B5-2 F7 cross-reacted with hamster and human unfertilized oocytes, suggesting the presence of developmentally conserved molecules and the possibility to apply these antibodies in hamster and human in vitro fertilization. It is concluded that the approach used could be a useful strategy in searching for anti-fertilization antibodies for human contraception.